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The  purpose  of  the  transit  studies  reportcc'.  here  was|tf5,q^?|Cj®^tiJ}4J^,.Vh£|^^ 

o  ripeningf  tonpcraturcs  f  oi*  Calif - 


ing  methods  arc  most  likely  to  result  in  desirable 

ornia  tonatocs  shipiXJd  at  various  seasons  of  the  year.    Wo  rccorcTg^ere-  -heretofore 
available  on  this.    Tcnperatures  were  obtained  fron  snail  recording  thernoLictors 
packed  in  the  centers  of  the  tonato  lugs  and  foraardcd  in  cora.icrcial  shipments .  Re- 
cords were  obtained  in  16  cars  from  Merced  and  Lc  Grand,  California  during  July, 
in  three  cars  fron  Brentwood  during  October  and  in  seven  cars  fron  Edison  during 
November  (Tables  2  A,  2  B,  3  A,  and  3  B). 

Some  ripening  during  transit  is  usually  desired.    When  the  market  is  active, 
the  receiver  T/ants  to  lose  little  tine  in  bringing  green  fruit  to  a  marketable  con- 
dition in  his  ripening  rooms.    Probably  the  arrival  condition  most  often  desired  is 
to  have  about  25  percent  of  the  fruit  firm  ripe  and  the  remainder  showing  at  least 
some  color  development. 

It  has  been  shown  experimentally  ^/  J^/,  that  r'hen  harvested  in  the  mature- 
green  stage,  tomatoes  have  a  definite  temperature  range  that  they  i7ill  tolerate 
for  proper  ripening.  The  extremes  of  this  range  are  50°  and  Co9F.  Under  commer- 
cial conditions,  the  ripening  temperature  for  tomatoes  should  be  maintained  T;ith- 
in  the  range  from  55^  to  75°F.  Fastest  ripening  occurs  at  a  temperature  of  about 
75°,  or  slightly  above,  but  the  fruits  are  of  better  color  and  less  likely  to 
show  shrivelling,  when  ripened  at  a  temperature  of  about  65°.  The  effect  of  tem- 
perature upon  ripening  is  shown  in  Table  1. 
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Tabic  1  -  Tonato  Ripening  Occurring  at  Various  Tenperaturcs 
During  One  Week  Storage 


Per  Cent             Per  Cent            Per  Cent" 
Tenpcrature  Green  Turning  Rij2C  


Remarks  on  Color 


60^  47  53  0  Nornal 

64  27  60  13  " 

70  13  64  23  " 


77  13  57  30  " 

3  13  C4  3  Abnorml-Ycllow 


At  temperatures  above  CO  F,  reel  color  devcloixient  is  inhibited,  resulting  in 
fruits  with  an  uneven  and  yelloTJish  color.    At  the  lovi  extreme  (50°)  ripening  is  so 
alou  that  decay  and  abnornal  flavor  frequently  develop  before  the  fruit  is  ripe.  Al- 
though it  has  been  shown  5/  that  exposure  of  mature  green  tomatoes  at  tcmporaturos 
of  40°  or  below  docs  not  necessarily  prevent  subsequent  ripening  v;hcn  transferred 
to  a  good  ripening  temperature,  such  e:q30surcs  are  lil<:ely  to  have  a  retarding  ef- 
fect on  the  ripening  process.    One  experiment  indicates  that  an  exposure  of  tomato 
fruits  at  32°F  for  five  days  resulted  in  poor  and  abnormal  ripening  when  trans- 
ferrc'-''  to  a  favorable  ripening  temperature.    Rosa  4/has  pointed  out  tliat  the  lew 
tenpcrature  relations  of  tomato  fruits  are  important  in  handling  commercial  ship- 
ments.   He  states  that  a  period  in  a  refrigerator  car  of  10  days  or  more  at  40°  to 
45°  i^isht  be  the  cause  of  extensive  decay  and  retarded  ripening  \.'hen  the  fruits  are 
transferred  to  a  ripening  room. 

Another  condition  affecting  the  temperature  requirements  of  tomatoes  from 
certain  districts  results  from  the  fumigation  .of  the  fruits  with  methyl  bromide  for 
the  control  of  pin  worm.    It  has  been  shown       that  tomatoes  should  not  be  exposed 
to  temperatures  as  low  as  50°  following  fumigation.    Cue  to  removal  of  tte  fumi- 
gation requirement  by  certain  states  this  factor  is  of  reduced  importance  but  should 
be  borne  in  mind  V7henever  fumigation  is  required. 

Thus  it  is  seen  that  the  tomato  shipper  is  faced  with  rather  exacting  re- 
quirements in  regard  to  maintaining  the  proper  temperatures  diiring  transit.  To- 
matoes are  shipped  at  different  seasons  during  which  the  air  temperatures  at  time 
of  loading  may  vary  from  50°  to  110°,    In  a^'dition  the  length  of  the  transit  period 
nay  make  rapid  ripening  desirable  at  one  time  and  slow  ripening  desirable  at  other 
tines.    During  the  warm  season,  the  problem  is  usually  one  of  maintaining  a  tempera- 
ture low  enough  for  proper  ripening;  whereas,  duriiig  the  fall  rjid  winter  the  pro- 
blem may  be  reversed. 

Under  the  different  methods  of  shipment,  the  following  rules  apply;  TJlien 
a  preiced  car  was  used,  the  bunkers  were  iced  to  capacity  before  tlie  car  i.'as  de- 
livered to  the  packing  house.    The  car  v/as  not  replenished  with  ice  after  loading 
or  reiced  in  transit  unless  so  ordered.    "Dry  cars"  indicate  that  they  were  loaded 
before  any  ice  mas  plo.ced  in  the  bunkers.    Some  cars,  loaded  dry,  were  iced  en  route 
and  others  were  foroardcd  under  ventilation  without  ice.    During  shipr.icnt  of  dry 
cars  to  the  icing  station  and  shipment  under  standard  ventilation,  the  ventilators 
of  the  car  were  left  open  whereas  after  icing  only  one  at  each  end,  on  opposite 


6/ 

Morris,  L,  L.  and  Glaypool,  L,  L.    Some  practical  observations  regarding 
methyl  bromide  fur.iigation  of  tomato  fruits.    California  State  Department  of  Agri- 
culture.   Dul.  31  :  76-79.  1942 

-  2  - 


sides,  were  left  open.    The  standard  practice  vjith  tomatoes  is  to  close  all  vents 
of  both  iced  and  ventilated  cars  whenever  the  outside  temperatiore  drops  to  4.5°  F, 
or  below.    The  ventilation  of  iced  cars  is  not  a  common  practice  except    with  com- 
modities such  as  tomatoes  that  can  be  harmed  by  low  temperatures. 

Transit  TemiJeratures  of  Summer  Shiments  from  Merced  and  Le  Grand,  Calif. 

Much  of  the  summer  tomato  crop  that  is  shipped  goes  to  T^est  Coast  and  Rocky 
Mountain  cities  and  has  a  transit  period  of  5  to  7  days.    As  a  result  a  maximum 
ripening  rate  is  usually  desired  for  mature  green  fruits.    At  this  time  of  the  year? 
the  air  and  pulp  temperatures  at  time  of  loading  are  often  well  above  the  range  that 
will  permit  proper  ripening.    Although  it  has  been  shown  -5/that  short  exposures  to 
high  temperatures  do  not  inhibit  color  development,  it  wo^d  seem  desirable  that 
tomato  fjniits  be  lowered  to  the  ripening  range  (55°  to  75  F)  within  a  few  hours 
after  loading.    Records  were  obtained  on  l6  cars  loaded  at  Merced  and  Le  Grand, 
California  during  J\me  and  July  of  19^2.    These  cars  were  shipped  by  Safeway  Stores, 
Inc, 

Temperatures  under  ventilation  -  Test  car  12  was  loaded  July  18  and  was  shipped  to 
Seattle,  Yfashington  under  standard  ventilation.    The  car  vias  billed  out  under  stan- 
dard ventilationj  the  order  was  changed  to  "ice-in-transit"  but  from  the  record  it 
is  obvious  that  the  car  was  not  iced.    From  Table  2  B  and  Fig.  1  it  is  apparent  that 
the  fruits  in  this  car  were  at  a  temperature  too  high  for  proper  ripening.    Test  car 
13  T/as  shipped  under  similar  orders  but  it  was  either  iced  in  transit  or  the  out- 
side temperature  was  low  enough  to  cool  the  contents  to  a  desirable  temperature 
after  about  4-  days. 

In  addition  to  the  above  cars,  those  cars  which  received  ice  in  transit  were 
shipped  \mder  standard  ventilation  to  the  icing  station.    It  is  obvious  from  these 
records  that  shipment  under  standard  ventilation  at  this  time  of  the  year  may  be  ex- 
pected to  result  in  undesirably  high  transit  temperatures. 

Temperature^  under  Refrigeration  -    Most  of  the  test  cars  from  Merced  were  iced. 
Some  cars  v/ere  pro  iced,  and  some  received  initial  ice  at  Roseville  or  at  Stockton, 
California  on  the  first  or  second  day  after  loading,    Tv^o  diagonal  ventilators  were 
left  open  after  icing.    The  transit  temperatures  of  the  test  cars  are  shown  in 
Table  2  B.    Temperatures  of  test  cars  8,  12,  and  lU  are  shown  graphically  in  Fig.  1. 
It  is  seen  that  when  ice  was  used,  the  top  part  of  the  load  was  at  a  desirable  temp- 
erature . 

Only  a  few  records  were  obtained  on  these  summer  shipments  which  show  the 
range  in  temperature  existing  within  a  car  at  a  given  time.    Fig.  2  shows  the  tem- 
peratures existing  in  different  locations  of  test  cars  7  and  8  shipped  July  15  to 
Denver  and  Pueblo,  Colorado,  respectively.      It  is  seen  that  a  range  of  about  20°  F 
existed  betvjeen  the  wasrmost  (top  layer)  and  the  coldest  part  (bottom  layer  at  bunliei^ 
of  the  cajtr.    Hence  some  of  the  fruJ.ts  were  at  a  good  ripening  temperature*  whereas 
other  fruits  in  the  same  car  were  at  a  temperature  at  which  practically  no  ripen- 
ing will  occur.    The  records  indicate  that  the  tcsnatoes  in  the  top  half  of  the 
iced  cars  were  within  the  deairable  temperature  range.    The  bottom  layer  is  con- 
siderably colder  and  those  lugs  nearest  the  bunkers  may  be  undesirably  cold.  How- 
ever, it  is  concliided  that  during  the  hot  season,  icing  of  the  cars  (with  diagonal 
ventilators  open)  is  preferable  to  standard  ventilation  despite  the  undesirable  low 
temperatures  in  the  bottom  layers. 

All  iced  cars  with  the  exception  of  test  car  5  v/ere  shipped  with  the  in- 
struction that  one  ventilator  on  each  end  of  the  car  (diagonal)  be  left  open  after 
icing.    Car  5  v;as  loaded  dry,  iced  to  capacity  at  Roseville,  and  all  ventilators 
closed  between  Roseville,  California  and  Klamath  Falls,  Oregon.    From  Klamath  Falls 
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to  destination  one  ventilator  wo-s  open  at  each  end  of  the  car.    This  car  is  direct- 
ly coraparablG  V7ith  car  6  v/hich  was  loaded  on  the  samo  day  and  received  comparable 
treatment  except  that  diagonal  ventilators  vjcre  open  at  all  times  subsequent  to 
icingo    From  a  practical  standpoint,  the  rate  of  cooling  of  these  cars  immediately 
after  icin^;  was  essentially  the  same.    Hov/over,  car  5  cooled  somewhat  faster  and  to 
a  lower  ton-porature  duo  to  the  fact  that  the  ventilators  were  closed  and  less  re- 
frigeration T/as  lost.    Car  4-  is  also  comparable  to  the  above  cars.    It  was  a  preiced 
car  and  v;as  rciced  at  Klamath  Palls.    As  to  be  expected,  this  car  started  to  cool  at 
an  earlier  time  than  the  preceding  cars  and  it  cooled  to  a  lovver  temperature.  The 
record  indicates  that  this  car  would  have  remained  in  a  more  desirable  ripening 
range  had  it  not  been  reiced  at  Klamath  Falls, 

Transit  Temperatures  of  Early  Fall  Shipments  from  Brentyjood.  California 

A  large  percentage  of  the  fall-shipped  tomatoes  are  sent  to  Eastern  cities 
and  thus  they  have  a  transit  period  of  10  to  14  days.    In  early  fall  the  air  and 
pulp  temperatures  are  such  that  some  cooling  may  be  desirable  especially  for  the 
long  distance  shipments.    Fairly  complete  temperature  and  ripening  records  ¥/ere  ob- 
tained on  three  different  cars  shipped  from  Brentwood  during  October.    These  shipp* 
ments  offer  a  comparison  between  a  standard  car,  a  fan  car,  and  a  stage  iced  car. 

A  standard  car  (car  17,  destination  Boston)  was  compared  with  a  fan  car  (car 
18,  destination  Now  York)  shipped  on  the  same  day  from  Brentwood  in  October,  The 
fan  car  was  cqTiipped  vjith  axle  driven  fans  (Preco)  located  under  the  floor  racks. 
With  these  fans  loi  operation,  the  normal  circulation  of  air  in  the  car  is  reversed 
in  diroctionj,  by  forcing  the  air  from  under  the  floor  rack  up  through  the  bunkers. 
In  this  test  J  the  standard  car  vjas  iced  to  capacity  (10,500  pounds)  at  Brentwood 
on  the  morning  after  loading  and  the  fan  car,  iced  at  the  same  time,  vjas  filled  to 
about  3/4.  capacity  (8,000).    One  ventilator  was  opened  at  each  end  of  both  cars  for 
the  first  four  days  of  the  trip  (Brentwood,  California,  to  Ogden,  Utah)  and  then  all 
ventilators  were  opened  to  destination. 

Several  days  later  a  stage  iced  car  (car  19)  v/as  shipped  from  Brentv;ood  to 
New  York.    This  car  was  equipped  with  adjustable  ice  racks  which  were  raised  about 
3  feet  from  the  floor  confining  the  ice  to  the  upper  part  of  the  bunker.    The  ice 
capacity  of  the  stage-iced  car  v;as  about  3,000  pounds  at  each  end  making  a  total 
of  about  6,000  pounds  or  about  60  percent  of  its  full  capacity.    This  car  was  also 
iced  at  Brentwood  on  the  morning  after  loading  and  was  forv/arded  under  the  same 
method  of  ventilating  and  with  substantially  the  same  routing  as  used  for  cars  17 
and  18. 

Transit  temperatures  obtained  in  the  bottom  layer  near  the  bunker,  midcllo 
layer  midway  between  the  bunker  and  the  door  ( quart erlength)  and  top  layer  near  the 
door  are  given  in  Table  3  B  and  arc  charted  in  Figures  3,  4->  J^nd  5.    Temperature  of 
the  various  positions  followed  the  sane  general  trend  in  all  cars.    Starting  at 
67°  to  77°  the  fruit  warmed  up  somcwlmt  before  icing  but  began  to  cool  soon  after 
the  cars  were  icj-^.    The  temperature  dropped  at  a  fairly  unifomi  rate  of  3^  to  5°  a 
day  for  the  first  4  or  5  days  while  there  was  ice  in  the  bunkers,    Iharing  this  time 
the  bottom  layers  wore  the  coldest  and  at  tines  \7ere  10*^  to  15°  colder  than  the 
warn  part  of  the  load.    Top  and  middle  layers  held  about  the  same  temperature  in  the 
standard  car  whereas  top  and  bottom  layers  vjere  about  the  same  in  the  fan  car  due 
to  the  effect  of  the  fans  circulating  cold  air  over  the  top  of  the  load.  The 
reasons  for  the  top  doorway  position  in  the  stage  iced  car  being  considerably  cold- 
er tiian  the  middle  quart  erlength  are  not  readily  apparent,  but  it  is  probably  due 
to  better  circulation  because  of  half  stage  icing. 
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The  temperature  of  the  bottom  layer  in  the  fan  car  did  not  drop  as  Icy/  as  it 
did  in  the  two  cars  without  fans.    This  may  be  due  in  pairt  to  the  fact  that  the  ini- 
tial temperatures  of  this  car  were  considerably  higher.    However  the  fans  undoubt- 
edly helped  to  keep  this  part  of  the  car  from  being  cooled  as  much  as  otherwise 
would  have  occurred. 

Transit  Temperat;ire3  of  Late  Fall  Shipments  from  Edison,  California 

During  the  late  fall,  air  and  pulp  temperatures  at  time  of  loading  are  usual- 
ly sufficiently  low  to  make  additional  cooling  undesirable.    In  addition,  the  cars 
can  be  expected  to  be  moving  into  areas  of  cool  outdoor  temperatures.    As  a  result, 
most  of  the  cars  shipped  during  the  late  fall  move  under  standard  ventilation  with 
the  usual  provision  that  the  ventilators  be  closed  whenever  the  outside  temperature 
drops  below  45°F.    Temperature  records  were  obtained  on  7  cars  shipped  from  Edison 
(Irving  Williams  Co.  -  Algoso)  during  November. 

These  recrods  show  that  these  cars  were  moving  under  desirable  conditions  so 
far  as  a  ripening  temperature  range  is  concerned.    Despite  this  these  cars  arrived 
in  Chicago  with  most  of  the  fruits  in  a  green  condition.    This  point  is  discussed 
in  the  next  section. 

In  regard  to  the  temperature  extremes  existing  within  a  car,  there  was  a 
much  narrower  range  for  these  cars  moving  under  standard  ventilation  than  for  the 
cars  moving  with  ice  in  the  bunkers.    During  tests  from  Texas  in  1933,  the  Freight 
Container  Bureau  of  the  American  Railway  Association  found  that  with  cars  of  toma- 
toes under  standard  ventilation  the  range  of  air  temperatiare  throughout  the  load 
was  quite  narrow.  U 

Test  oars  25  and  26  (Table  3  B)  offer  a  comparison  between  a  standard  car 
and  a  fan  car.    A  comparison  of  these  cars  indicates  that  there  is  no  advantage  to 
be  derived  from  the  use  of  a  fan  car  when  the  car  is  moving  v;ith  all  ventilators 
open  and  with  no  ice  in  the  bunkers. 

Arrival  Condition  of  the  Various  Shipments 

Information  regarding  ripening  in  transit  is  given  in  Tables, 4.?  5,  and  6. 
The  inspections  at  Chicago,  New  York,  and  Boston  were  made  by  representatives  of 
the  Bureau  of  Plant  Industry  of  the  U.  S.  Department  of  Agriculture,    Only  limited 
information  is    available  regarding  the  cars  shipped  from  Merced  and  this  informa- 
tion was  supplied  by  the  receivers. 

It  is  readily  apparent  that  there  were  marked  differences  in  the  ripening 
occurring  in  the  vo.rious  cars.    The  effect  of  temperature  as  determined  by  posi- 
tion in  the  car  is  clearly  shown  by  the  records  of  the  Brentwood  cars.  Table  5.  In 
test  car  17  the  fruits  developing  color  varied  frcsn  8  per  cent  in  the  coldest  part 
to  66  per  cent  in  the  warmest  part  of  the  car.    This  relationship  between  position 
in  the  car,  transit  temperraturcs  and  ripening  is  illustrated  by  Fig.  7.    The  ripen- 
ing occurring  in  transit  is  in  agreement  with  that  observed  for  tomatoes  from  the 
same  packing  shed  that  were  hold  in  constant  temperature  rooms  at  Davis.    At  50^ 
very  few  fruits  developed  color  in  this  period;  v/hereas,  at  65°  most  of  the  fruits 
were  shovving  some  color.    This  brings  out  very  clearly  the  effect  of  temperature 
upon  the  ripening  rate  of  tomatoes  and  in  addition  illustrates  the  variation  that 
can  occur  within  a  given  car.    Obviously,  if  uniform  ripening  throughout  the  car 
is  desired,  steps  must  be  taken  to  maintain  a  more  uniform  temperature. 

Temperature  conditions  in  carloads  of  tomatoes  during  rail  transportation. 
American  Railway  Association,  Freight  Container  Bureau    Report  April  15,  1934-. 
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Lugs  of  tomatoes  from  test  car  17  were  ripened  in  the  laboratory  at  Now  lork 
Cit.y  at  a  temperature  of  68°  to  70°  T;ith  high  humidity.    Fruits  from  the  bottom 
burner,  top  doorway,  and  middle  quarterlcngth  positions  following  average  transit 
temperatures  of  55°,  58°,  and  62°  arrived  4^,  26,  and  2  per  cent  green,  respective- 
ly and  required  on  the  average  6,        and  3  days  to  ripen. 

The  test  cars  shipped  from  Edison  shoTi?ed  great  variation  in  regard  to  ripen- 
ing during  transit  (Table  6).    In  general,  the  test  cars  from  Edison  arrived  much 
greener  than  the  test  cars  from  Brentwood  v/hich  were  loaded  earlier  in  the  season. 
The  transit  temperatures  of  these  cars  were  in  the  same  general  range.    Much  of 
this  difference  was  due,  no  doubt,  to  a  shorter  transit  period  for  most  of  the 
Edison  test  cars.    Thus,  it  is  seen  that  cars  21,  22,  23,  and  2J^.  shipped  to  Chicago 
from  Edison  were  intransit  10  and  11  days  and  arrived  mostly  green.    Vifhereas,  test 
cars  17,  18,  and  19  shipped  to  the  eastern  coast  from  Brentwood  were  in  transit  for 
12  and  13  days  and  arrived  in  a  much  riper  condition.    Ripening  as  judged  by  dcv- 
elopanent  of  red  color  proceeds  slovily  during  the  first  10  days  in  transit  and  then 
accelerates  rapidly.    One  car  from  Edison  was  in  transit  for  lA  days  and  its  arriv- 
al condition  compared  favorably  with  the  Brentwood  cars.    Although  the  time  and 
temperatiire  in  transit  were  probably  the  most  important  factors  governing  the  ripen- 
ing, there  may  have  been  other  factors.    It  has  iDccn  shown  by  Rosa  »/that  mature- 
green  tomatoes  harvested  in  late  fall  ripen  more  slowly  than  those  harvested  earlier 
in  the  season.    Also,  there  may  have  been  differences  in  the  degree  of  maturity  be- 
tween the  two  shipping  points.    It  is  also  possible  that  the  two  varieties  (Pearson 
at  Edison J  133-6  at  Brentwood)  differ  somewhat  in  their  behavior.    However,  this 
possibility  appears  rather  remote  in  comparison  with  the  others. 

The  reports  from  the  receivers  (Table  4-)  of  some  of  the  cars  shipped  during 
mid-summer  indicate  that  these  cars  shov/ed  considerable  ripening  for  the  short 
transit  period  envolved.    The  faster  ripening  of  these  tomatoes  as  compared  with 
fall  shipments  may  have  been  due  in  part  to  better  maturity.    Also,  it  is  possible 
that  fruit  grown  at  this  time  of  the  year  will  ripen  faster  than  fruit  grown  during 
the  late  fall.    The  data  are  not  complete  enough  to  permit  rigid  comparisons  be- 
tween the  various  cars  shipped  from  Merced  and  Le  Grand.    Ho7i?evcr,  it  is  of  inter- 
est to  note  that  those  cars  (Test  12  and  Test  13)  which  had  high  transit  tempera- 
tures arrived  in  a  greener  condition  than  did  those  cars  which  were  cooler. 

Commercial  Considerations 

These  tests  in  which  mature-green  tomatoes  were  shipped  under  different 
methods  of  refrigeration  and  ventilation  and  at  different  seasons  of  the  year  show 
that  widely  different  temperatures  occur  in  transit  depending  on  the  method  and  the 
time  of  year.    As  to  be  expected,  the  transit  temperature  and  the  time  en  route  are 
important  factors  in  determining  the  amount  of  ripening.    Although  these  results 
apply  to  only  one  year,  the  generalizations  regarding  temperatures  under  various 
shipping  conditions  should  be  valid.    The  results  of  these  tests  and  the  informa- 
tion available  on  ripening  of  tomatoes  indicate  that  transit  temperatures  between 
55°  and  75    seen  most  desirable  for  the  shipment  of  sound  mature  ^recn  tomatoes 
from  California.    Temperatures  of  65°  to  75    appear  desirable  when  the  transit 
period  is  10  days  or  less  and  55°  to  65°  for  the  longer  hauls  of  12  to  2-4  days. 

Summer  Shimentp.    It  was  found  that  standard  ventilation  at  this  time  of  the  year 
may  be  expected  to  result  in  too  high  a  temperature  for  proper  tomato  ripening. 
Icing  of  the  car  and  having  one  ventila.tor  (diagonal)  open  at  each  end  resulted  in 
a  more  desirable  temperature.    Icing  of  the  car  before  loading  resulted  in  faster 
cooling  of  the  load  than  did  delayed  icing  in  transit.    There  was  a  considerable 
temperature  range  within  the  iced  cars  and  the  loiver  part  of  the  load  was  often  at 
too  cold  a  temperature  for  proper  ripening.    None  of  the  iced  cars  showed  need  of 
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rcicing  and  the  record  of  one  preiced  car  that  was  rciccd  in  transit  indicated  tL  .t 
the  added  cooling  was  probably  undesirable  from  the  standpoint  of  ripening.  It 
appears  that  the  use  of  preiced  cars  would  bo  desirable  nndcr  conditions  of  extreme- 
ly hot  weather.    The  above  applies  to  cars  shipped  to  West  Coast  and  Rocky  Mo-untain 
cities. 

Other  improvements  suggest  themselves  but  can  not  be  recommended  until  given 
trial.    For  example,  it  would  appear  desirable  to  eliminate  the  large  volume  of  air 
that  passes  through  a  car  i7ith  open  ventilators  and  hence  reduce  shrinkage  which  is 
a  common  defect  of  tomatoes  that  have  been  picked  green.    It  also  appears  desirable 
to  eliminate  the  wide  temperatvirc  differences  that  now  exist  in  iced  cars.  It 
would  be  desirable  to  have  information  on  the  follaiving:    (a)    One  ventilator  open 
as  compared  to  one  on  each  end.     (b)  Use  of  a  minir.ium  amount  of  ice  and  all  venti- 
lators closed,  with  reicing  if  necessary,  (c)  Use  of  a  small  amoimt  of  ice  in  upper 
part  of  bunker  and  ventilators  closed,    (d)  Use  of  fan  oars. 

Fall  Shipment^.    From  the  records  obtained  it  appears  that  during  early  fall  it  is 
desirable  to  have  initial  ice  (with  diagonal  vents  open)  if  the  transit  period  is 
to  be  long.    A  fan  car  and  a  car  with  stage  icing  vjcre  compared  with  a  standard 
full  bunker  car  in  shipments  to  the  eastern  seaboard.    The  fan  car  maintained  temp- 
eratures between  55°  and  75°  and  arrived  6  to  16  per  cent  green  after  13  days  en 
route.    The  car  with  stage  icing  maintained  temperatures  of  4-8^  to  63°  and  arrived 
with  2  to  4-8  per  cent  green  after  13  days.    The  standard  car  had  temperatures  from 
4-5°  to  65°  and  arrived  with  34-  to  92  per  cent  green  after  14  days.    All  three  cars 
were  acceptable  to  the  market.    The  fan  car  was  somcx^hat  warmer  during  the  trip  but 
this  v/as  probably  due  in  part  to  the  fact  that  this  car  started  at  a  warmer  temp- 
erature than  did  the  other  two  cars.    Hovi/ever,  tests  with  other  fruits  have  shown 
that  the  bottom  layers  of  fan  cars  are  usually  warmer  than  those  of  standard  cars. 
Another  comparison  which  envolved  a  fan  car  and  a  standard  car  shipped  from  Edison 
without  ice  indicates  that  fans  have  little  effect  on  the  temperature  of  the  load 
when  shipped  under  standard  ventilation. 

The  cars  shipped  during  November  from  Edison  v/cre  under  standard  ventilation 
with  the  usual  provision  that  ventilators  be  closed  when  the  air  temperature  is  be- 
low 45°.      It  is  obvious  that  icing  would  not  be  desirable  for  mid  and  late  fall 
shipments.    In  general,  these  cars  were  at  a  desirable  ripening  temperature  but 
they  arrived  in  a  green  condition,  for  the  most  part.      It  would  appear  that  for 
those  cars  it  v/ould  be  desirable  to  make  an  attempt  to  maintain  the  temperature  in 
the  range  between  65°  and  75°  rather  than  in  the  range  of  65°  and  below.  This 
might  be  accomplished  by  shipping  the  car  v;ith  one  or  possibly  two  ventilators  open 
(manipulated  according  to  standard  ventilation  for  tomatoes) .rather  than  having  all 
ventilators  open.    This  point  should  be  investigated.    From  the  standpoint  of  ripen- 
ing it  would  probably  be  desirable  to  delay  fall  shipped  cars  so  as  to  have  a  trt'ais- 
it  period  of  12  to  14  days.    However,  in  view  of  the  present  car  shortage  this  prac- 
tice cannot  be  recommended. 

It  is  recognized  by  the  trade  that  tomatoes  are  more  apt  to  develop  decay  in 
transit  when  harvested  late  in  the  season  than  are  the  earlier  fruits.    For  this 
reason  it  is  desirable  that  such  tomatoes  be  ripened  and  sold  in  a  minimum  length 
of  time.    More  information  is  needed  concerning  desirable  ways  of  handling  these 
late  fall  tomatoes. 
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Fig.  1  -  Temperatiares  in  Top  Layer  at  Doorvvay  of  Tomato  Cars,  Shipped 
from  Merced,  California,  July  1942  Under  Different  Conditions, 


Cr  12;  Standard  ventilation 


Car  14.:  Initial  ice  Roseville 


Days 


90  F 


^0 


Fig.  2  -  Temperatures  in  Different  Locations  of  Tt7o  Cars  Shipped  From 
Q  Merced  and  Le  Grand,  California,  July  1942. 
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.  ™  Car  7:  Initial  ice  Stockton 
  Car  o:    Pre iced 
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Fig.  3  -  Temperatures  in  Different    Locations  of  Test  Car  17.  Brentwood, 
California  to  Boston,  Mass.    October  1-14.    Initial  ice  at 
SO^F  Brcntv/ood  One  Ventilator  Each  End  Open  to  Ogdcn,  Utah,  Standard 

Ventilation  Beyond. 
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Fig.  4-  -  Temperatures  in  Different  Locations  of  Test  Car  IG.  Brentwood 
California  to  New  York  City,  October  1-1/..    Initial  ice  at 
90^  Brentv/ood,  Fans  (Prcco)  On,  One  Ventilator  Each  Open  to  Ogdcn 

Standard  Ventilation  Beyond 
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Fig.  5  -  Temperatiires  in  DiTferent  Locations  of  Test  Car  19.  Brentv7ood, 
California  to  New  York  City,  October  21  -  November  3.  Initial 
QO^  Stage  Icing  at  Brentwood,  One  Ventilator  Each  End  Open  to  Ogden, 

Standard  Ventilation  Beyond. 
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Fig.  6  -  Temperatures  in  Different  Locations  of  Test  Car  25.  Edison, 
California  to  Chicago,  Illinois  November  12  -  27.    On  Tr?.ck 
90'T  at  Origin  Three  Days  Before  Departure.    Standard  Ventilation. 
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